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Abstract 
This research is purposed to compare cognitive functions between normal, ADHD and RD children. We selected three groups of 
30 primary school students (normal, ADHD and RD) by available sampling. These groups were matched in age (8-9), IQ (96-
116) and gender (Female and Male). We evaluated their brain cognitive functions by CAS (cognitive assessment system). 
The results showed that normal group’s performances (Full Scale) were meaningfully better than ADHD and RD groups but, 
there were no meaningful differences between ADHD and RD subject groups. Also Normal children’s performance in all four 
scales of PASSF2F was meaningfully better than ADHD and RD children, but there was no meaningful difference between the 
average scores of four scales between ADHD and RD children. 
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1. Introduction 
Luria (1962-1973) was one of the pioneers in explaining the impact of the prefrontal lobes on human behavior. 
As Luria states, the interconnectedness of the prefrontal cortex to the posterior cortical zones provides information 
regarding the outside world, as well as connections to the subcortical structures such as the limbic system and 
reticular activating system that renders information regarding internal body states. Major functions regulated by this 
area includes: inhibition; regulation of arousal, emotional expression, and behavior; planning; distractibility; and 
judgment. In accordance with Luria’s observations, other researchers have found that an insult to this area can cause 
a disruption in many other areas of behavior regulation such as: behavioral inhibition, regulation of emotional 
impulses and motivation, planning behavior and using external feedback in organizing behavior across time 
(Barkley, 1997). 
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The parallelism between the deficits seen in prefrontal injuries and those manifested by ADHD children have 
spurred researchers to examine the presence of frontal lobe deficits in children diagnosed with this disorder. These 
researches have employed a vast array of instruments and methods, with the most extensive research being 
performed with the use of non-intrusive neuropsychological measures; cerebral blood flow, electro encephalography 
(EEG), galvanic skin response, positron emission tomography scan (PET), qualitative EEG (QEEG) and computed 
tomography (CT), confirm frontal lobe (especially prefrontal) lesions’ impact in ADHD children. There are many 
evidences suggesting that ADHD might arise from abnormalities in the frontal lobes, the prefrontal cortex, and their 
connections with other brain regions (Bradley & Golden, 2001).  
Evidence from neuroimaging studies suggest that skilled word identification in reading is related to the functional 
integrity of two consolidated left hemisphere (LH) posterior systems: a dorsal (temporo-parietal) circuit and a 
ventral (occipito-temporal) circuit. This posterior system appears to be functionally disrupted in developmental 
dyslexia. Relative to nonimpaired readers, reading-disabled individuals demonstrate heightened reliance on both 
inferior frontal and right hemisphere posterior regions, presumably in compensation for the LH posterior difficulties 
(Paugh et al. 2001). 
Based on PASS theory, cognitive assessment system (CAS) is consisted of four scales; Planning, Attention, 
Successive and Simultaneous processing. These processes compose basic and fundamental dimensions of five to 
seventeen years old individuals’ cognitive abilities. The quadruplet cognitive processes in CAS (Planning, Attention, 
Successive and Simultaneous processing), are also consonant with triad structural units of Luria: 1. “Attention 
processing” is equal with first structural unit of Luria: Brain stem, diencephalon and mesencephalon.2. 
“Simultaneous and successive processings” are equal with second structural unit of Luria: Occipital, Parietal & 
temporal. 3. “Planning processing” is equal with its third structural unit: frontal lobe, especially prefrontal lobe 
(Naglieri & Das, 2000). 
Considering the importance of evaluating cognitive deficit in ADHD and RD (Reading Disorder) children, and 
mentioning the main role that cognitive functions play in overall human health, current research is intended to study 
and compare brain’s cognitive functions (especially frontal lobe’s) in normal, ADHD and RD children. In order to 
reach this goal, CAS test was perfumed to evaluate subjects’ cognitive functions. 
 
2. Method 
2.1. Participants 
A group of 30 of elementary school students (15 boys and 15 girls) from two single sex schools in Tehran and a 
group of 30 of ADHD children (15 boys and 15 girls) from Aagahan counseling center and Aatiye clinic who were 
under supervision of a professional and another group of 30 (also divided equally between the two sexes) of children 
with reading disorder also under supervision of a professional from the aforementioned clinic were choosing with 
available sampling method for this study. All the 90 participants were in second and third grade. These three groups 
were matched with this factors; Age (8~9), IQ (96~116) and sex (girl and boy). The entrance criteria in this study 
were verbal expression of personal consent for presence in this task, normal IQ (evaluated by Raven test), physical 
& mental health (absence of mental disorder & physical dysfunction). Exit criteria in this study were assigned: lower 
IQ than 96, Higher IQ than 118, having any kind of physical dysfunction and psycho-behavior disorder history. 
2.2. Measures 
2.2.1. Cognitive Assessment System (CAS) 
The CAS measures individual differences in cognition by examining the four distinct but interrelated cognitive 
processes articulated in the PASS theory of intelligence: planning, attention, simultaneous processing, and 
successive processing (Naglieri, 1999; Naglieri & Das, 1997). Components of the CAS battery reflect the distinction 
between (a) higher-order control processes used in planning and monitoring task performance (i.e., planning and 
attention) and (b) information-processing components that involve the movement of information through working 
memory (i.e., simultaneous and successive processing). For the present investigation we used the Basic Battery, 
which consists of two subtests for each of the four PASS cognitive processes. 
Planning subtests require individuals to engage in multiple self-regulatory processes such as creating, applying, 
monitoring, and revising plans of action while solving novel tasks. The attention subtests require the detection of 
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particular stimuli and the inhibition of responses to distracting stimuli. Simultaneous processing subtests require 
individuals to integrate separate stimuli into a conceptual group or whole. Successive processing subtests require 
individuals to comprehend meaning as it is derived from the order of information.The PASS model is grounded in 
research  that illustrates the independence of multiple cognitive processes and their respective linkages to different 
regions in the human brain (Das, 2002). Although much of the applied research using the PASS model and the CAS 
has taken place in a clinical context, including the diagnosis and design of interventions for children and adolescents 
with dyslexia, attention deficit disorder, and mental retardation, the PASS model and the CAS were developed to 
explain both normal and atypical cognitive functioning (Das, 2002). Thus, the CAS can be viewed as an alternative 
to more traditional tests of cognitive ability and fittingly can be used to assess learning strengths and weaknesses by 
which decisions can be made regarding the appropriateness of instructional programs (Das, 2002). 
Previous validation of CAS scores. During the last decade, the PASS theory and the CAS enabled psychologists to 
make great progress in the diagnosis of learning disabilities in children and adolescents and the design of reliable 
interventions for individuals with learning disabilities (Das, 2002; Naglieri, 1999; Naglieri & Das, 1997). The CAS 
has been a useful diagnostic tool and useful as a method for designing interventions because special populations 
have different group profiles across CAS subtests. Validation studies also have demonstrated an appropriate 
progression of scores across age categories, and exploratory and confirmatory factor analyses (Naglieri & Das, 
1987, 1997) support the four-factor PASS model (Keith & Kranzler, 1999; Keith, Kranzler, & Flanagan, 2001, Fein 
& Day, 2004). Personality and Individual Differences Additional studies have supported the criterion-related 
validity of the CAS. For example, results from a study of 1600 children showed that CAS scores were correlated 
with scores on the Woodcock–Johnson-Revised (WJ-R III) Test of Achievement (Naglieri, 1999). Academic skills 
measured by the WJ-R III include basic writing skills, reading comprehension, basic mathematic skills, and 
mathematics reasoning. Overall, correlations between WJ-R III subtests and the CAS scales ranged from 0.35 to 
0.64 (Naglieri & Das, 1997). 
 
2.2.2. Raven colored progressive matrices 
To ensure that children did not suffer from general intellectual deficits, fluid intelligence was assessed by the Raven 
Colored Progressive Matrices test. Children were given a booklet with patterns displayed on each page, where each 
pattern revealed a missing piece. For each pattern, six possible replacement pattern pieces were displayed. Children 
were required to circle the replacement piece that best completed the patterns. After the introduction of the first 
matrix, children completed their booklets at their own pace. Patterns progressively increased in difficulty. The 
dependent measure (range = 0–36) was the number of problems solved correctly. (Swanson & Jerman, 2007) 
 
2.3. Procedure 
 
The tasks were taken place in schools’ laboratories for normal children and in Aatiye clinic’s test laboratory for 
ADHD and RD children. Each task took between 2 to 3 hours, therefore, subjects had a recess time between each 
one of the task items. Subjects were given complete explanation about the task completion routine. Subjects’ 
probable questions about the task function were answered during the completion time. For the first step, Raven was 
performed for each of the task subjects, in order to find their IQ. So that if the subject was fit in the task required 
criteria frame; he/she would be forwarded through the rest of the task.  
 
3. Results
3.1. Descriptive statistic results 
UTable 1. The results of descriptive statistic for  Scales of CAS  in ADHD, LD, Normal children 
 
groups Normal ADHD LD
Gender index
scales N Mean Variance SD N Mean Variance SD N Mean Variance SD
planning 15 06/10  2/17  15/4  15 02/6  09/11  33/3  15 09/5  79/1  34/1  
Attention 15 76/8  75/4  18/2  15 00/5  74/5  40/2  15 47/5  11/11  33/3  
Successive 15 30/8  43/4  10/2  15 62/5  67/1  29/1  15 89/3  32/2  52/1  Girl
simultaneous 15 93/8  39/3  84/1  15 55/5  19/2  48/1  15 26/6  71/1  31/1  
planning 15 20/10  04/4  01/2  15 82/4  32/3  82/1  15 51/4  38/2  54/1  
Attention 15 09/10  43/3  85/1  15 62/4  15/3  77/1  15 51/5  25/2  50/1  
Son
Successive 15 60/9  36/2  54/1  15 89/5  49/2  58/1  15 18/4  95/1  40/1  
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simultaneous 15 85/8  83/2  68/1  15 18/5  41/2  55/1  15 74/6  73/1  32/1  
planning 30 13/10  62/10  26/3  30 42/5  21/7  69/2  30 80/4  08/2  44/1  
Attention 30 43/9  09/4  02/2  30 81/4  45/4  11/2  30 49/5  68/6  58/2  
Successive 30 95/8  40/3  84/1  30 76/5  08/2  44/1  30 04/4  14/2  46/1  total
simultaneous 30 89/8  11/3  76/1  30 72/5  3/2  52/1  30 15/6  72/1  31/1  
 
 
UTable 2. The results of descriptive statistic for  subscales of CAS  in ADHD, LD, Normal children 
 
Subscales Expressive Attention Number Detection Receptive Attention 
IndexGender Group N Mean Variance SD N Mean Variance SD N Mean Variance SD
Normal 15 67/9  24/2  50/1  15 27/8  92/6  63/2  15 33/8  09/5  26/2  
ADHD 15 87/3  41/1  19/1  15 20/5  31/3  82/1  15 93/5  50/12  53/3  Girl
RD 15 40/5  97/1  40/1  15 00/6  71/2  65/1  15 00/5  43/3  85/1  
Normal 15 47/9  98/5  45/2  15 80/10  74/1  32/1  15 00/10  57/2  60/1  
ADHD 15 53/4  41/2  55/1  15 73/4  35/4  09/2  15 60/4  69/2  64/1  Boy
RD 15 53/5  84/1  35/1  15 67/5  09/2  45/1  15 33/5  81/2  68/1  
Normal 30 57/9  98/3  99/1  30 53/9  84/5  41/2  30 17/9  42/4  11/2  
ADHD 30 20/4  96/1  40/1  30 97/4  76/3  94/1  30 27/5  79/7  79/2  Total
RD 30 47/5  84/1  35/1  30 83/5  35/2  53/1  30 17/5  05/3  74/1  
 
 
subscales Non verbal Matrices Verbal Spatial Relations Figure Memory 
IndexGender
Group
N Mean Variance SD N Mean Variance SD N Mean Variance SD
Normal 15 07/8  64/7  76/2  15 93/9  64/1  28/1  15 80/8  88/0  94/0  
ADHD 15 40/5  54/2  59/1  15 73/6  35/1  16/1  15 53/4  69/2  64/1  Girl
RD 15 40/6  54/1  24/1  15 60/7  11/1  06/1  15 27/6  49/2  57/1  
Normal 15 00/8  86/5  42/2  15 67/9  52/1  23/1  15 87/8  12/1  06/1  
ADHD 15 53/5  55/1  25/1  15 40/5  54/1  24/1  15 60/4  11/2  45/1  Boy
RD 15 47/6  70/1  30/1  15 87/6  98/2  73/1  15 87/6  55/2  59/1  
Normal 30 03/8  52/6  55/2  30 80/9  54/1  24/1  30 83/8  97/0  98/0  
ADHD 30 47/5  98/1  41/1  30 06/6  86/1  36/1  30 57/4  32/2  52/1  Total
RD 30 43/6  56/1  25/1  30 23/7  12/2  45/1  30 57/6  53/2  59/1  
 
 
Subscales Matching Number Planned Codes Planned Connections 
IndexGender
Group N Mean Variance SD N Mean Variance SD N Mean Variance SD
Normal 15 07/10  64/1  28/1  15 33/10  67/3  91/1  15 80/9  89/11  45/3  
ADHD 15 40/4  54/4  13/2  15 80/5  03/11  32/3  15 87/7  70/17  21/4  Girl
RD 15 87/5  12/2  46/1  15 40/4  83/1  35/1  15 00/5  43/1  20/1  
Normal 15 93/8  64/4  15/2  15 27/10  07/3  75/1  15 40/11  40/4  09/2  
ADHD 15 60/4  97/3  99/1  15 67/4  52/4  13/2  15 20/5  46/1  21/1  Boy
RD 15 73/4  50/3  86/1  15 67/4  95/1  40/1  15 13/4  70/1  30/1  
Normal 30 50/9  36/3  83/1  30 30/10  25/3  80/1  30 60/10  52/8  91/2  
ADHD 30 50/4  12/4  03/2  30 23/5  84/7  80/2  30 53/6  02/11  33/3  Total
RD 30 30/5  05/3  74/1  30 53/4  84/1  36/1  30 57/4  70/1  30/1  
 
 
subscales Word Series Sentence Repetition Speech Rates 
IndexGender
Group N Mean Variance SD N Mean Variance SD N Mean Variance SD
Normal 15 97/9  24/9  04/3  15 07/7  92/1  39/1  15 87/7  12/2  46/1  
ADHD 15 60/7  83/1  35/1  15 33/4  10/2  45/1  15 93/4  07/1  03/1  Girl
RD 15 13/4  12/2  46/1  15 33/3  95/1  40/1  15 20/4  89/2  69/1  
Normal 15 80/11  89/2  69/1  15 67/8  81/1  34/1  15 33/8  38/2  54/1  
ADHD 15 67/7  52/3  88/1  15 40/4  11/1  05/1  15 60/5  83/2  68/1  Boy
RD 15 67/4  09/2  45/1  15 73/3  50/2  58/1  15 13/4  27/1  13/1  
Total Normal 30 73/10  03/7  65/2  30 87/7  46/2  57/1  30 10/8  23/2  49/2  
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ADHD 30 63/7  59/2  61/1  30 37/4  55/1  24/1  30 27/5  99/1  41/1  
RD 30 40/4  11/2  45/1  30 53/3  19/2  48/1  30 17/4  01/2  42/1  
3.2. Inferential statistic results 
The results showed that normal group’s performances (Full Scale) were meaningfully better than ADHD and RD 
groups but, there were no meaningful differences between ADHD and RD subject groups. Also Normal children’s 
performances in all four scales of PASS were meaningfully better than ADHD and RD children, but there were no 
meaningful differences between the average scores of four scales between ADHD and RD children. The results of 
T-test for independent group showed that there weren’t significant differences between girls and boys in CAS 
cognitive function. It was consonant with prior researches in this area (Das & kirbey, 2004).
4.Discussion
 
The results of  current research was similar to prior researches that have been done on ADHD and LD by using  the 
other cognitive assessments (Wisconsin Card Sorting, stroop, Rey Street, TMT, CPTs ). All previous researches  
showed that ADHD and LD children had function deficiency in their performance, espesially frontal functuions and 
their total functions were lower than normal children.( Seidman, Biederman & Weber, 1997), (Boucugnami & 
Jones, 1989 ) , (Perret, 1974), (Cohen, Weise & Mindel, 1972), (Grodzinsky & Diamond, 1992), (Shou & Douglas, 
1989). 
Reference
Barkley, R. A. (19980. Attention deficit hyperactivity disorder: A handbook for diagnosis and treatment (2nd ed.). Newyork: Guilford press.  
Bradley, J. D. D., Golden, Ch. J. (2001). Biological contributions to the presentation and understanding of attention deficit/ hyperactivity 
disorder: A reveiw. Clinical psychology Review, 21: 907-929. 
Boucugnami, L. L ., Jones, R, W. (1989). Behaviors analogous to frontal lobe dysfunction in children with ADHD disorder. Archieve of clinical 
psychology, 4, 161-173. 
Cohen, N.j., Weiss, G., Minde. K (1972). Cognitive styles in adolescents provides diagnosed as hyperactivity. Journal of child psychology and 
psychiatry , B, 203-209. 
Das, J. P. (2002). A better look at intelligence. Current Directions in Psychological Science, 11, 28–33. 
Das, J. P., Kirby, J. R., & Jarman, R. F. (2004). Simultaneous and successive syntheses: An alternative model for cognitive abilities. 
psychological Bulletin, 82: 87-103 
Fein, E. ., Day, E.A. (2004). the PASS theory of intelligence and the acquisition of a complex skill: a criterion-related validation study of 
Cognitive Assessment System scores, Personality and Individual Differences 37 : 1123–1136 
Grodzinsky, G, M., Diamond, R. ( 1992). Frontal lobe functioning in boys with attention deficit hyperactivity disorder: A double blind challenge 
study. Psychopharmacological Bulletin, 4, 39-40. 
Keith, T. Z., & Kranzler, J. H. (1999). The absence of structural fidelity precludes construct validity: Rejoinder to Naglieri on what the cognitive 
assessment system does and does not measure. School Psychology Review, 28, 303–321. 
Keith, T. Z., Kranzler, J. H. & Flanagan, D. P. (2001). What does the Cognitive Assessment System (CAS) measure? 
Joint confirmatory factor analysis of the CAS and the Woodcock-Johnson Tests of Cognitive Ability (3rd ed.). 
School Psychology Review, 30, 89–119. 
Paugh, K. R., Mench, W.E. (2001). Neurobiological studies of reading and reading disability. Journal of communication disorder,  34: 479-492. 
Naglieri, J. A. (1999). Essentials of CAS assessment. New York: Wiley. 
Naglieri, J. A., & Das, J. P. (1987). Construct and criterion related validity of planning, simultaneous and successive 
cognitive processing tasks. Journal of  Psycho educational Assessment, 5, 353–363. 
Naglieri, J. A., & Das, J. P. (1997). Cognitive Assessment System interpretive handbook. Itasca, IL: Riverside. 
Swanson, H. Lee., Jerman, Olga. (2007). The influence of working memory on reading growth in subgroups of children with reading disabilities, 
Journal of Experimental Child Psychology: 249–283. 
Perret, E. ( 1974). The left frontal lobe of man and the suppression of habitual responses in verbal categorical behavior . Neuropsychologia, 12, 
323-330.   
Seidman, L. J., Biederman, J., Faraone, S. V., Weber, W., & Ouellette, C. (1997). Toward defining a neuropsychology of attention  
deficithyperactivity disorder: Performance of children and adolescents from a large clinically referred sample. Journal of Consulting and 
Clinical 
Psychology, 65, 150í160. 
Shue, k. L., Douglas, U.I. (1989). Attention deficit hyperactivity disorder , normal developments and the frontal lobe syndrome. Canadian 
psychology , 30, 498. (abstract). 
